Blockade of glucocorticoid receptors rapidly restores hippocampal CA1 synaptic plasticity after exposure to chronic stress.
Prolonged exposure to stressful events has been reported to inhibit the ability of hippocampal synapses to increase their synaptic efficacy. Here we tested if these effects could be prevented by blocking activation of glucocorticoid receptors during the last 4 days of the stress paradigm. In order to address this question, animals were exposed to 21 days of variable and inescapable stressors. Handled animals served as controls. During the last 4 days of the stress regime, animals were treated with the glucocorticoid receptor antagonist RU486. We found that 1 day after the last stressor, synaptic plasticity in the CA1 area of hippocampal slices is impaired in chronically stressed animals. Importantly, treating chronically stressed animals with RU486 for 4 days completely prevented this decrease in synaptic potentiation; RU486 treatment of handled controls did not affect potentiation. Treating hippocampal slices from control animals with high levels of corticosterone also impaired synaptic plasticity; this effect was similar for untreated and RU486-treated animals. Treating slices from chronically stressed animals with corticosterone did not further decrease synaptic plasticity. These data indicate that 4 days blockade of the glucocorticoid receptor, during a stress regime, is sufficient to fully restore synaptic plasticity.